Treatment of textile wastewater by thermolysis and coagulation / Roslinda Zulkifli by Zulkifli, Roslinda
TREATMENT OF TEXTILE WASTEWATER BY THERMOLYSIS 
AND COAGULATION 
ROSLINDA BINTI ZULKIFLI 
Final Year Project Report Submitted in Partial Fulfilment 
of the Requirements for the Degree of Bachelor 
of Science (Hons.) Applied Chemistry 
in the Faculty of Applied Sciences 
Universiti Teknologi MARA 
APRIL 2010 
This Final Year Project Report entitled "Treatment of Textile wastewater 
by Thermolysis and Coagulation" was submitted by Roslinda Binti 
Zulkifli, in partial fulfilment of the requirements for the Degree of Bachelor 
of Science (Hons.) Applied Chemistry, in the Faculty of Applied Sciences, 
and was approved by 
Prof. Madya Lee Kok Kheng 
Supervisor 
B. Sc (Hons) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 
Cik Sabrtna-BrYahaya 
Project Coordinator 
B.Sc (Hons) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 
Dr. Siti Halimah Sarijo 
Head of Programme 
B.Sc (Hons) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 
Date: £ 3 / 5 / ^ / 0 
ii 
ACKNOWLEDGEMENTS 
Upon completion of this project, I am really grateful to the greatest ALLAH 
S.W.T for the blessing that have been given to me to finish this study as the 
way it has to be. I would like to express my gratitude to many parties, my 
heartfelt thank goes to my supervisor, Prof. Madya Lee Kok Kheng, for his 
enormous support, guidance, encouragement and patience throughout this 
thesis. 
Thank also to our thesis coordinator Miss Sabrina Bt Yahaya for her 
guidance, supervision, knowledge and meaningful commitments in helping 
me to complete this project. Great appreciation to the laboratory assistances, 
Mr. Ram Hairi, Mrs. Julia, Mrs. Aida and other laboratory members for 
their cooperation and assistance during laboratory preparation. I do 
appreciation to my members in this study for their support, advice and 
encouragement. 
Thanks also go to our head of programme, Dr.Siti Halimah Sarijo who 
taught and guided me in order to finish this project. 
Special thanks to my beloved family who understand and support me in 
every way I needed. 
Lastly, I would like to thank to all who had contributed to this study directly 
or indirectly. Their contributions are greatly acknowledged. 
Roslinda Zulkifli 
in 
TABLE OF CONTENTS 
Page 
ACKNOWLEDGEMENTS iii 
TABLE OF CONTENTS iv 
LIST OF TABLES vi 
LIST OF FIGURES vii 
LIST OF ABREVIATIONS viii 
ABSTRACT ix 
ABSTRAK x 
CHAPTER 1 INTRODUCTION 
1.1 Background 1 
1.2 S ignificant o f study 2 
1.3 Objectives of study 3 
CHAPTER 2 LITERATURE REVIEW 
2.1 Textile industry 4 
2.1.1 Overview of textile industry 4 
2.1.2 Textile processes 7 
2.2 Dyes 13 
2.3 Characteristics of textile wastewater 18 
2.3.1 Textile wastewater 19 
2.4 Effluents characteristics 19 
2.5 Coagulation 21 
2.6 Thermolysis 22 
CHAPTER 3 METHODOLOGY 
3.1 Material 25 
3.1.1 Raw materials 25 
3.1.2 Chemical 25 
3.2 Methods 26 
3.2.1 Characterization of wastewater 26 
3.2.2 Catalytic Thermal Treatment (Thermolysis) 26 
3.2.3 Jar test 28 
3.2.3.1 Determination optimum pH of coagulation 28 
iv 
ABSTRACT 
The decolorization and reduction of COD of dyeing wastewater from textile mill was 
conducted using catalytic thermal treatment (thermolysis) accompanied with and 
without coagulation. Thermolysis in the presence of a homogeneous iron (III) 
chloride catalyst was found to be effective in comparison to other catalysts FeS04, 
ZnO and CUSO4 used. A maximum reduction of COD and color achieved are 31% 
and 94%, respectively, at a catalyst concentration of 0.05 g/L and at pH 10. 
Commercial alum was the most effective coagulant for coagulation, resulting in 28% 
COD and 42% color reduction at pH 8 and coagulant dosage of 1.0 mL of 5% 
solution. Coagulation of the clear supernatant obtained after thermolysis resulted in 
an overall reduction of 81% COD and 99% color at pH 8 and coagulant dosage of 
1.0 mL. The application of thermolysis followed by coagulation, thus, is the most 
effective treatment method in removing nearly 81% COD and 99% color at a lower 
dose of coagulant (0.5 g/L). 
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